Partial peripheral neuropathy and denervation induced adrenoceptor supersensitivity. Functional studies in an experimental model.
Sciatic nerve ligation in rats (chronic constriction injury (CCI)) induces clinical signs and symptoms that mimic human conditions of neuropathic origin, such as reflex sympathetic dystrophy (RSD). Denervation-induced supersensitivity to (circulating) catecholamines has been implicated in sympathetic dysfunction in the CCI model as well as in RSD. In the present paper we studied functional properties of sympathetic innervation in subcutaneous resistance arteries, isolated from the hind paw of rats 3 weeks after ligation. Contractile responses to electric field stimulation of adrenergic nerves and exogenously administered cumulative doses of various adrenergic agonists were studied using a myograph. As compared to the contralateral side, subcutaneous arteries from the ligated side were less responsive to electrical field stimulation. Besides, as compared to the contralateral side, subcutaneous arteries from the ligated side showed increased sensitivity to alpha 1-adrenoceptor stimulation. This study demonstrates that sympathetic dysfunction in an experimental model of neuropathic pain consists of denervation-induced supersensitivity to catecholamines rather than of an afferently-induced increase in efferent sympathetic nerve impulses.